Overexpression of angiotensin II type 2 receptor promotes apoptosis and impairs insulin secretion in rat insulinoma cells.
Angiotensin II (Ang II), the major effector hormone of renin-angiotensin system, acts as a promoter of insulin resistance and diabetes mellitus type 2 pathogenesis. Activation of Ang II type 2 receptor (AT2R) has been examined as a potential therapeutic strategy. However, there are conflicting findings regarding the role of AT2R. In the current study, we evaluated the effects of overexpressing AT2R by viral vector transduction on the apoptosis and function of pancreatic β-islet cells. The rat insulinoma cell line, INS-1, was transduced with a recombinant adenoviral vector expressing AT2R (Ad-G-AT2R-EGFP). AT2R overexpression resulted in significantly reduced cell viability and subsequently impaired glucose-stimulated insulin secretion (GSIS) function in INS-1 cells. Down-regulated expressions of GSIS pathway components, insulin, glucose transporter 2, and glucokinase were associated with AT2R overexpression. Further analysis determined that overexpression of AT2R induced G1-phase cell cycle arrest and Ang II-independent apoptotic cell death as indicated by increased Annexin V staining. To understand the apoptosis signaling triggered by AT2R overexpression, levels of caspase proteins were measured. Overexpression of AT2R significantly induced caspase-8, caspase-9, and caspase-3 cleavage, and decreased Bcl-2, pAkt, and pERK expression levels. AT2R-induced cell apoptosis was successfully blocked by the caspase inhibitor Z-VAD-FMK. Our findings suggested that AT2R overexpression triggers the apoptosis of INS-1 cells and dysfunction in insulin secretion. In conclusion, more careful design and consideration are required when applying AT2R-related therapies in treating diabetes.